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State  and  local  planning  and  employment  counseling  agencies  as
well  as  higher education  authorities,  teachers  and  students  seek  a
variety  of  occupational  forecasts  and  projections.  However,
relatively  little  effort  has  been  directed  towards  the  construction
and  Improvement  of  occupational  employment  forecasts.  Presented  in
this  paper  is  the  proposition  that  such  forecasts  must  incorporate
both  the  gradual  changes  and  the  cyclical  fluctuations  in  the
representation  of  specific  occupational  trends  in  local  labor  markets.
Such  forecasts  require:
1.  Accurate  monitoring  of  industry and  occupational  employment
changes  on  the  local  economy,
2.  A  method  of  tying  the  numbers  of  entrants  into  an  occupation
with  the  employment  requirements  of  industry growth  in  the  local
economy  (to  allow  the  timely  prediction  of  labor market  area
shortfalls  or  surpluses  in  available  workers  in  particular
occupations).
3.  A  strategy  for  using  the  economic  projections  in  educational
planning,  occupational  counseling, and  career  guidance.
The  aim  of  this  paper  is  to  present  a  model  of  the  local  labor
market  that  can  provide  essential  information  for  various  planning  and
educational  purposes.  Its  presentation  is  organized  topically with  a-2-
focus  on  (1)  occupational  data  users  and  uses,  (2)  labor  market
information  systems,  (3)  industry employment  growth  models,  and  (4)
labor  market  impact  assessments.
Occupational  Data  Users  and  Uses
Occupational  data  users  are  ubiquitous.  Virtually everyone has  an
interest  in  the  number  and  quality  of  job  openings  within  a  local  or
regional  labor  market.
In  this  study,  four  major  groups  are  identified  as  the  principal
occupational  data  users.  They  include  technology-intensive
businesses,  post-secondary  educational  institutions,  state  and  local
government  agencies,  and  the  person entering  the  labor  market  or
seeking  a  change  in  current  occupational  status.
Technology-intensive  businesses, by  nature  of  their  product  and
market  orientation,  are  highly  sensitive  to  the  business  cycle.  They
experience  wide  fluctuations  in  their  demand  for  labor,  particularly
in  the  technology-related  occupations,  and  their  access  to  such  a
labor  supply.  These  industries  rely  heavily on  the  availability  of
trained  technical,  professional  and  technical  support  personnel.
As  the  general  economy  recovers  from  recession,  the  "high  tech"
employers  have  increasing  difficulty  finding  the  kind  of  technical
talent  they  need  in  their  expanding  production  and  marketing
endeavors.  Individual  employers  eventually  will  recruit  such
technically  talented  workers  from  other  local  labor markets.
Proximity  to  large  post-secondary  educational  institutions  may  be
sought  by  such employers  as  one  means  of  coping  with  labor  shortages. 4
From  the  supply  side,  the  major  potential  clients  of  occupational
forecasts  are  higher  education  institutions.  The  challenge  facing-3-
such  insitutions  is  to  accurately anticipate  and  direct  educational
programs  in  response  to  changing  occupational  requirements.  The
demand  for  and  supply  of  teachers  changes  more  slowly  than  the
occupational  qualifications  of  new  entrants  into  the  work  force.
Supply-side  considerations  critically influence  educational
programming  decisions  in  ways  that  contribute  to  prolonged  delays  in
adjusting  the  occupational  distribution  of  new entrants  to  changing
market  conditions.
Because  educational  institutions  are  experiencing  increasing  costs
per  student  and  decreasing  per  capita  public  spending  in  real  terms,
cost-reducing  strategies  in  post  secondary education  are  increasingly
important  means  of  coping  with  reduced  rates  of  increase  in  their
financial  support.  To  economize  on  the  cost  of  student  training,  a
dependable  link  between  employment  projections  by  occupation  and
training  programs  is  being  sought.  When  lagging  supply  fails  to  meet
growing  demands  for  skilled  work  force,  the  future  growth  of  the  local
economy  is  being  jeopardized.
State  and  local  governments  are  directly  involved  in  monitoring
employment  and  indirectly  in  monitoring  the  occupational  supply  in
local  labor markets.  Concern  about  the  future  of  a  state's  economy
and  its  ability  to  sustain growth  lends  support  to  the  preparation  and
use  of  accurate  occupational  forecasts  among  state  agencies.  In  some
states,  this  concern  has  focused  on  particular occupational  groups,
for  example,  engineers,  scientists,  technicians  and  other  skilled
personnel  in  the  technology-intensive  industries.  Accurate  forecasts
of  the  occupational  composition  of  the  local  labor  force,  as  well  as
the  industry  distribution  of  employment,  are  sought  as  essential-4-
sources  of  information  for  occupational  counseling  and  job  creation in
the  local  labor markets  of  these  states.
The  last  major  group  of  client,  and  the  largest  one,  are
individual  participants  in  the  labor market.  These
individuals--graduates  of  high  schools,  colleges,  and  other
educational  institutions  and  unemployed  job  seekers--are  either new
entrants  to  the  job  market  or  already  employed workers  seeking  a
change  in  occupations.  Accurate  monitoring  of  the  supply  of  and  the
demand  for  occupational  employment,  by  industry,  facilitates  the
mobility  of  local  labor  force  in  general  and  professional  and
technical  manpower  in  particular.
Labor  Market  Information  Systems
Forecasting  the  demand  for  and  supply  of  occupation-specific
employment  is  complicated  by  the  cyclical  sensitivity  of  employment.
Separations  and  replacements  in  the  industry work  force  vary widely
over  the  business  cycle  for  each  industry and  each  occupation.
Because  of  industry interdependence  in  labor markets,  accurate
forecasting  of  occupational  requirements  depends  on  accurate
forecasting  of  all  industry  requirements.
Lack  of  accurate  and  comprehensive  statistics  on  new hires,  quits,
and  transfers  limits  accurate  forecasting  of  year-to-year  change  in
occupational  employment.  While  short-term employment  changes  are
correlated  closely with  the  general  business  cycle,  long-term  changes
relate  to  changes  in  industry  distribution  and  staffing  pattern.
Valid  forecasts  and  projections  of  occupational  employment  require
the  monitoring  of  industry changes  and  their  causal  factors,  including
those  factors  affecting  industry market  share  as  well  as  output  per-5-
worker.  Such  data  are  not  readily acquired  for  regional  labor  market
services  linked  to  multi-state  national  labor  market  information
systems  that  can  provide  locally-specific  time  series.
Regional  labor  market  information systems,  if  available,  would
provide  industry occupation  profiles  that  show  the  differential  shifts
toward  professional,  technical,  managerial,  administrative,  and
clerical  occupations  from  new entrants  as  well  as  the  existing  work
force  in  blue-collar occupations.  This  shift  parallels  the  overall
shift  in  the  U.S.  from  an  industrial  to  a  post-industrial,
information-based  society.  Such  shifts  are  due  to  changes  in
industry growth  and  decline  on  the  one  hand  and  a  host  of  occupational
changes  due  to  a variety  of  local  and  regional  factors,  such  as  shifts
from  one  occupation  or  job  to  another,  retirement,  work  disability,
death,  and  other  voluntary and  involuntary  changes  in  employment
3 status.
Demand  for  employment  in  a  given  occupation  is  represented  by  the
total  increase  in  employment  which  is  equal  to  the  total  projected
reduction  in  employment  plus  the  net  increase.  The  total  projected
reduction  in  employment  is  equal  to  the  total  employment  shift  to
other  occupations  plus  all  transfers  out  of  the  employed  labor  force,
either  through unemployment  or  leaving  the  labor  force  altogether.
For  some-occupations,  such  as  elementary  and  secondary school
teaching,  large  employment  increase may  be  accompanied  by  equallly
large  employment  decreases,  with  only  small  changes  occuring  in  total
employment.  For  some  other  occupations,  however,  a  small  net  change
may  he  accompanied  by  correspondingly  small  gross  additions  to  and
reductions  from  total  employment,  as  in  the  case  of  the-6-
health-diagnosing  occupations.
On  the  other  hand,  labor  supply  in  a  labor  market,  by  occupation,
is  represented  by  the  total  projected  increase  in  labor  force  by
occupation,  plus  total  net  employment  due  to  occupational  mobility.
The  result  of  this  complex interplay  between  the  demand-absorbing  and
supply-generating  sources  of  occupational  employment  requires  a
dynamic model  capable  of  forecasting  occupational  employment  in  a
local  labor  market.  A  regional  labor  market  information  system would
focus,  therefore,  on  the  factors  accounting  for  region-to-region
differences  in  the  demand  for  and  supply  of  various  occupational
skills.
Industry  Employment  Growth
The  method  used  to  prepare  the  occupational  projections  by
industry  is  represented  in  a  series  of  equations,  starting  with  the
industry  distribution  of  total  regional  employment.  This  method  shows
how available  labor market  information  in  a  given  year  is  used  in  the
preparation  of  future  year  industry-occupation  profiles.
Let  EMP  he  a  n  by  m  matrix  that  represents  the  staffing  pattern  of
m  occupations  for  n  industries  in  a  local  labor  market  for  a  base  year
t.  The  row  total  of  such  a matrix  represents  the  employment  by
industry  and  column  total  represent  the  employment  by  occupation.
m
Row total,  EMP.  =  EMPij;  (1) 1  j=l  1-1
n
Column  total,  EMP.  =  Empi.;  (2)
t=l
n  n
Total  employment  ,  Z  EMP  =  E  EMP  =  EMP..  (3)
i=l  1.  j=l '  J-7-
The  EMP  matrix  is  capable  of  converting  direct  industry demand  to
derived  occupation  demand.  Thus,  occupational  requirements  of  the  ith
industry  from  the  jth  occupation  is  estimated  by  the  ratio,
ORi  = EMP../EMP..  (4)
i.  l.1  1
Total  demand  of  an  occupation  by  each  local  industry  and  total
supply  of  the  same  occuption  at  year  t+l  depends  on  the  level  of
employment  and  net  change  in  supply of  labor  force,  by  occupation,
from  period  t  to  period  t+l,  as  shown  in  Table  1.  This  table  reveals
the  fact  that  in  a  disequilibrium  labor market,  job  seekers  (supply)
is  not  equal  to  job  openings  by  occupation  in  a  given  year.  The  net
increase  in  lobs  due  to  industry  expansion  is  represented  by  (1)
differences  between  a  total  increase  due  to  new  entrants and  total
decrease  due  to  transfers  out  of  the  work  force  and  (2)  net
inter-occupation mobility.
Thus,  demand  for  an  occupation  and  the  supply  of  occupations  are
affected  by  occupational mobility, which  is  depicted  by  a  transition
matrix,  as  shown  in  Table  2.  This  table  shows  that  rate  of
occupational mobility  is  smallest  for  professional  and  technical  and
largest  for  household  service  workers.  These  figures  suggest  that
most  of  white-collar  workers  and  blue-collar workers  remained  in  the
same  occupation  from  1980  to  1981.
Year-to-year variability  in  occupational  employment  is  represented
by  separations  from  the  work  force  in  Table  23,  which,  for  the  1980-81
period,  varied  from  11.2  percent of  total  professional  and  technical
employment  to  39.6  percent  of  the  total  employed  household workers.
The  U.S.  occupational  change  coefficients,  by  industry,  are  used
because  of  the  lack  of  corresponding  data  for  Minnesota.-8-
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For  the  lqO8-81  period  in  the  U.S.,  changes  from  one  occupation  to
another  accounted  for  the  largest  portion  of  total  separations  in  all
occupations,  except  service  and  farm workers.  Occupational  vacancy
rates  were  the  largest  for  household  workers  and  smallest  in  the
professional  and  technical  occupations.  Only  60.4 percent  of
household  workers  had  remained  in  the  same  job  from  1980  to  1981,
while  88.8  percent  professional  and  technical  workers  remained  in  the
same  occupation  for  the  year.
As  a  result  of  a  cyclically-changing  economy, job  replacement  is
not  necessarily  equal  to  job  separation.  Usually,  net  job  expansions
account  for  only  a  small  share  of  year-to-year variability  in
occupational  employment.  Thus,  even the  most  optimistic forecast  of
industry  growth would  account  for  only  a  small  portion  of  year-to-year
changes  in  occupational  employment  demand,  by  industry.
The  data  on  occupational  mobility  is  used  in  accounting  for  the
redistribution  of  occupational  employment  among  occupations.  If  OMC
were  to  represent  an  occupational  mobility  ocefficient  matrix  of  size
m+l,  then  each  element  of  OMC  would  show  the  percentage  distribution
of  employed  persons  who  either  stay  or  change  occupation  from  a
sepcified  occupation  class.  The  diagonal  elements  of  OMC  would  show
the  percentage  of  employed  person  who  would  stay  in  the  same
occupation  from  one  period  to  the  next.  Row  m  +  1  of  the  OMC  matrix
shows  the  distribution  of  new entrants  by  occupation  in  the  current
period while  column m+l  shows  the  distribution  of  new entrants  by
occupation  in  next  period.  Thus,  each  row  of  the  transitional  matrix
represents  the  occupational distribution  next  year  of  this  year's
occupational  employment..' ?  i  . Id  · o
-11-
O.  i  .
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Pre-multiplication  of  the  occupational  mobilty coefficents  matrix,
OMC,  by  the  total  employment  in  the  corresponding  occupational  group
yields  a  square  matrix  of  total  occupational  employment,  OE.  Columns
of  OE  represent  the  distribution  of  total  employment  by  occupation  in
year  t+l,  while  rows  represent  the  distribution  of  total  employment  by
occupation  in  year  t.
We  specify,  futher  a  diagonal matrix,  DEBO,  of  size  m+l  which
represents  total  employment  by  occupation  in  the  current  period.  The
last  element  of  this  diagonal  is  the  total  of  new  entrants  in  the  next
period.
Then,  OF  =  OPMC  * DEBO,  (5)
where  OE  is  the  matrix  of  total  emplyoment  by  occupation.  Column  sum
of  OE,  OE j  provides  the  projection  of  total  employment  by
occupation  in  year  t+l.
Changing  occupational  distribution  for  each  industry  for  the  year
t+l  is  illustratd  in  Table  4.  This  table  shows  a  shift  in
occupational  employment  from blue-collar  to  white-collar  occupations,
particularly  to  professional  and  technical  occupations.  This  shift  is
illustrated  by  the  comparisons  of  occupational  employment  in  1972  and
1981  in  the  U.S.  For  example, employed  persons  in  professional
occupations  increased  in  relative  importance  in  the  1972-81  period  in
all  major  industry groups,  except  construction  and  retail  trade.  Data
from  table  4  could  be  used  to  construct  matrix  of  occupational
requirement,  ORF,  in  year  t+l.
We  specify a  diagonal  matrix,  DOE,  of  size  m  which  represents
total  employment  by  occupation,  OE  j,  in  year  t+l.  Pre-multiplication
of  occupational  requirement  matrix,  ORF,  and  diagonal  matrix  ofU4WM  W4. .O  -13- 0...  00ga  0
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employment  by  occupation,  DOE,  yields  a  matrix  of  occupation  profile
at  t+l,  as  shown  by  the  form,
EMP  =  ORF  * DOE.  (6)
Labor  Market  Impact Assessments
A  large  portion  of  labor  force  enters  and  leaves  the  labor  market
each  year.  In  addition,  it  is  known  that  large  flows  are  occuring
strictly within  the  labor  force,  as  many workers  move  from  employment
to  unemployment  and  vice  versa.  However,  the  large  volume  of  outflow
and  inflow  in  a  local  labor  market  is  due  to  occupational  mobilty.
Local  labor  market  information  system,  even  if  available,  often  lacks
accurate  data  and  procedures  for monitoring  the  inflow  and  the  outflow
of  labor  force  by  employment  and  occupation  status.
Occupational  mobility, which  acounts  for most  of  the  year-to-year
variablility  in  occupational  employment,  is  related  to  educational
status.  The  number  of  years  of  education  completed  also  correlated
with  place-to-place  variability  in  occupational  employment.
Professional  and  technical occupations  greatly out-number  all
other  occupations  in  years  of  education  completed.  Increases  in  the
educational  attainment  of  the  employed  work  force  have  been  most
rapid,  however, among  service  and  blue-collar  occupation.  Although
most  workers  in  professional  specialty  occupations  continue  to  end
their  formal  education  at  the  baccalaurate  level,  advanced  degrees
have  increasingly  become  an  expectation  for  professional  status  in
many  of  other  occupations.
Although  the  assumptions  that  differentiate  employment  projection
scenarios  results  in  various  rates  of  growth  for  most  jobs  in  a  local-15-
labor  market,  changes  in  the  occupational  composition of  total
employment  in  each  industry remain  similar  for  all  versions  and
generally correspond  to  past  trends.  For  example,  for  the  past  two
decades  employment  continues  to  grow  in  the  service  industry  and
decline  in  farming.  Thus,  employment  continues  to  expand  more  rapidly
in  service  occupations  than  in  other  categories.
Although  the  occupational  structure  of  total  employment  may
correspond  to  past  trends,  some  occupations are  more  sensitive  than
others  to  the  differences  in  underlying  assumptions  about  future
employment  growth  of  a  local  market.  Generally, jobs  which  are
concentrated  in  manufacturing  in  general,  and  technology-intensive
manufacturing  industries  in  particular,  are  most  affected.  In
contrast,  occupations  which  are  concentrated  in  government  are
relatively unaffected.
Growth  rates  are  expected  to  vary greatly  within this  broad
categories,  because  demographic  changes,  technological  developments
and  shifts  in  the  demand  for  goods  and  service  affect  major
occupational  categories  differently.  For  example,  anticipated
decreases  in  the  teenage  population  and  increases  in  the  number  of
elderly persons  in  the  1980's  will  reduce  secondary  schoolteacher
requirements  while  increasing  demand  for  nursing  services.  On  the
other  hand,  the  productivity  of  nursing  care  services  is  probably
increasing  as  a  result  of  cost-reducing measures  imposed  by
government.
Conclusion
Forecasting  the  demand  for  and  supply  of  occupation-specific-16-
employment  is  complicated,  particularly  in  professional  and  technical
occupations,  because  of  cyclical  and  structural  changes  affecting
industry  employment  requirements.  This  paper  presents,  in  a
systematic  way,  the  use  of  available  market  information  in
constructing  employment-occupation  profiles  for  current  and  future
years.  It  demonstrates  the  use  of  available  published  data  on  sources
of  job  seekers  and  sources  of  job  openings,  in  conjunction  with
projected  levels  of  employment  by  industry,  in  constructing
industry-occupation  profiles  for  a local  labor market.
Using  1970  and  1980  Census  of  Population  data  and  BLS  industry
occupation  employment  series,  among  other  data  sources, Minnesota
industry-occupation  requirements  have  been  projected  to  1985  and  1990.
These  data  are  presented  for  a  53-occupation,  75-industry  breakdown
classification  of  the  Minnesota economy.
The  occupational  forecasts  in  this  study  capture
occupation-specific implications  of  the  shift  in  occupational
employment  from  blue-collar  to  white-collar  occupations,  particularly
to  professional  and  technical.  The  overall  summary projection  series
are  presented  in  Table  5.10~~~~~~~~~~~~1-
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